1. Introduction {#sec0005}
===============

The outbreak of the novel coronavirus-caused infectious disease (COVID-19) has posed a severe threat to the healthy lives and well-being of millions of people around the world. On March 11, 2020, the World Health Organization (WHO) declared the COVID-19 outbreak a global pandemic. By June 22, COVID-19 had affected 213 countries, with more than 9,000,000 confirmed cases and more than 470,000 reported deaths globally. As this global pandemic shares the facets of complexity, uncertainty, and evaluativity that characterise grand challenges, overcoming such a global pandemic will require concerted and sustained contributions from various disciplines worldwide ([@bib0095]; [@bib0105]).

Undoubtedly, the COVID-19 pandemic has changed many aspects of our lives, especially in IS-related areas such as information behaviour, business models, cybersecurity, and data privacy ([@bib0050]). One opportunity for IS scholars to contribute to this ongoing effort is to build on the collective knowledge being created as we continue to combat the COVID-19 pandemic, and respond swiftly to develop new research expertise in tackling grand challenges through responsible Information Systems (IS) research. Generally speaking, responsible IS research aims to contribute to our understanding of how IS makes the world a better place ([@bib0055]). Previous responsible IS studies have demonstrated the beneficial impacts of ICTs in dealing with grand challenges such as global health, poverty alleviation, climate change, humanitarian crises, and natural disasters ([@bib0010]; [@bib0115]; [@bib0250]; [@bib0295]; [@bib0305]). Hence, we suggest that there are areas in which responsible IS research can provide knowledge that might help in tackling the ongoing pandemic, a new grand challenge that humanity is facing.

In this article, we discuss opportunities to conduct responsible IS research from the six themes that we have identified while the world wrestles with coronavirus. The six themes, 'expanding digital surveillance', 'tackling the infodemic', 'orchestrating data ecosystems', 'adapting information behaviours', 'developing the digital workplace', and 'maintaining social distancing', are grouped under two aggregated dimensions, that are, 'fighting against a pandemic' and 'adjusting to a new normal'. For each theme, we point out areas of research interest relevant to responsible IS research. Next, we provide a brief introduction to responsible IS research before we discuss research opportunities under each theme. Finally, we urge the IS community to play an active role by investing more time and effort to tackle SDG, which would in turn build capabilities in digital sustainability.

2. Responsible IS research {#sec0010}
==========================

To advance responsible research in business and management, the virtual organisation "Responsible Research for Business and Management" strives to encourage researchers in business schools worldwide to transform their research focus towards responsible science and to address problems relevant to society (RRBM Network) (<https://www.rrbm.network>).

Scholars have understood grand challenges as being characterised by numerous complexities and a radical form of uncertainty, cutting across the boundaries of multiple disciplines and jurisdictions ([@bib0080]). This complexity, uncertainty, and evaluativity of grand challenges might lead to a variety of interrelated challenges manifested at different levels ([@bib0105]). For example, the COVID-19 pandemic has presented people, organisations, and society with the challenges of collectively collecting, integrating, and analysing massive amounts of location-based data from isolated sources (i.e., orchestrating data ecosystems).

Responsible research in IS is still in its infancy. [@bib0325] proposed that IS researchers should not limit their research attempts to subjects related to the use of ICTs in organisations but rather should adopt a broader and ethical vision that focuses on how ICTs can make the world a better place. [@bib0045] noted that most IS studies focus on the interests of organisational stakeholders and consequently neglect the social and cultural values important to other stakeholders.

The limited number of responsible IS studies can be categorised into two types. One stream of research focuses on examining the positive impacts of ICTs on stakeholders other than corporate entities, with a particular focus on how these technologies have the potential to make the world a better place ([@bib0065]; [@bib0090]; [@bib0210]; [@bib0330]). The other stream focuses on those who have appeared on traditional IS research outlets and aimed to explore the adverse outcomes caused by ICTs to organisations and society in general. This stream of research is often referred to as critical social IS research ([@bib0125]). One emerging phenomenon of critical IS research, and also considered as responsible IS research, is the higher demand for the understanding of the dark side of ICTs ([@bib0235]; [@bib0285]; [@bib0290]).

Following the traditions of responsible IS studies, we suggest two areas that researchers could dive into in their investigation of the pandemic. First, how do we actualise the potentials of ICTs in fighting against the COVID-19 pandemic and adjusting to a new normal brought about by the pandemic? Second, how do we mitigate the ethical-and-negative issues associated with the use of ICTs when combating the pandemic? Next, we expand our thoughts on how these two areas of responsible IS research are related to the six themes that have emerged out of the COVID-19 pandemic.

3. Fighting against the pandemic {#sec0015}
================================

We group the three themes, 'expanding digital surveillance', 'tackling the infodemic', and 'orchestrating data ecosystems' into a significant dimension named 'fighting against a pandemic', because the three themes reflect technology, information, and data-level practices that might help combat COVID-19. Below, we elaborate on these themes, and possible responsible IS research areas related to them.

3.1. Expanding digital surveillance {#sec0020}
-----------------------------------

The COVID-19 pandemic has brought new digital surveillance technologies such as facial recognition, mobile phone location-tracking, and space-based systems to the forefront of efforts to monitor the movement of citizens and track infected populations in real time ([@bib0160]). As infections continue to spread across the world, governments have increasingly sought to capitalise on the digital surveillance technologies and to partner with big tech corporations to assist the monitoring, detection, and prevention of COVID-19.

One area of responsible IS research could examine the practical side of digital surveillance technologies, with a particular focus on how the technologies could be useful in the fight against COVID-19. Our understanding of the technical functions of surveillance technologies will help to ensure healthy lives, promote the well-being of the global community, and thereby make the world a better place.

There's no questioning the need for digital surveillance technologies to combat the COVID-19 pandemic ([@bib0300]). However, how these systems would be useful in stopping the spread of COVID-19 remains under-explored. For example, the fact that marginalised groups such as lower-income and elderly individuals might not have mobile phones raises the concern about whether mobile phone location records represent the overall population ([@bib0275]).

Another area of responsible IS study might focus on the ethical and negative issues associated with the use of digital surveillance technologies, mainly, the trade-offs between the degree of digital surveillance and individuals' privacy ([@bib0060]). For instance, the National Health Service (NHS) of the UK is partnering with Google to develop a shared data platform aimed at accelerating COVID-19 surveillance. Google was blamed for its breach of privacy during its partnership with the Royal Free London Trust. The company transferred identifiable patient records from the Trust to develop a clinical alert app without consent ([@bib0265]). Scholars who call for responsible IS research criticise the exclusive commitment of mainstream IS researchers to the creation of economic value for corporate entities ([@bib0045]). In other words, more IS studies that pay attention to the social dimensions and to other stakeholders should be encouraged. Hence, in the case of the NHS and Google as well as other similar public-private partnerships, responsible IS research might focus on issues such as to what extent should the data be collected and used, and how to deidentify and aggregate data to maintain the effectiveness of the surveillance technologies without undermining privacy ([@bib0280]).

3.2. Tackling the infodemic {#sec0025}
---------------------------

The WHO 2020 situation report declared in February that COVID-19 creates an infodemic, which was referred to as "an overabundance of information---some accurate and some not---that makes it hard for people to find trustworthy sources and reliable guidance when they need it." The infodemic poses a serious challenge to public health because people in a pandemic need timely and accurate information and advice that guide them to protect each other and mitigate negative impacts. The WHO has made constant efforts to manage the infodemic. It has also invited multidisciplinary cooperation to respond to the infodemic effectively.

The infodemic can be categorised as a dark-side phenomenon of ICTs, which lies in the fields of investigation of responsible IS researchers. Responsible IS researchers may relate the infodemic phenomenon to the research stream of 'fake news' ([@bib0320]). Existing IS studies have examined fake news during the crisis and focused on analysing the phenomenon at the community level (e.g., a terrorist attack; an earthquake; a regional conflict; an epidemic; [@bib0165]; [@bib0180]; [@bib0205]; [@bib0315]). This leaves the examination of fake news in a global level crisis mostly unexplored. Thus, responsible IS researchers may advance research into fake news by exploring how to tackle the infodemic brought about by the COVID-19 global pandemic.

Specifically, responsible IS researchers may investigate the infodemic phenomenon by drawing upon the accumulated knowledge related to fake news. Studies focused on examining what fuels the spread and flourish of online fake news ([@bib0190]; [@bib0205]) and how to deal with fake news through the specific designs of ICTs ([@bib0150]; [@bib0270]) may provide specific initial ideas. Moreover, research should extend the subjects of study from ICT users and platforms to responding agencies such as governments and public health institutions, and study how these responding agencies inoculate and mitigate the infodemic during the COVID-19 pandemic. Furthermore, the large geographical and demographical impacts, exponential growth rate, and diverse types of misinformation in an infodemic may bring new insights into theories related to fake news or misinformation.

3.3. Orchestrating data ecosystems {#sec0030}
----------------------------------

In the case of the COVID-19 pandemic, a wide variety of distributed and decentralised entities are involved in the data production and collection processes. These entities include local and regional government authorities, technology developers and providers, healthcare institutions, private organisations, as well as local citizens. Additionally, massive amounts of location-based data are gathered from IoT platforms, social media applications, and mobile devices ([@bib0300]). Altogether, these entities, the data, and their interactions contribute to data ecosystems at the city, regional, and national levels.

These data ecosystems are multi-layered and embedded in pluralistic institutional environments with diverse cultures, structures, and priorities ([@bib0110]). Responsible IS researchers should explore how to develop a holistic view of such complex data ecosystems, to enable data from different entities, platforms, devices, and applications to be integrated and analysed, and help entities in the ecosystems to make wise decisions in combating the COVID-19 pandemic. The concept of 'orchestration' can be adopted for such explorations. As a fundamental concept in the management literature, 'orchestration' has been frequently used in studies to examine the management of businesses and entrepreneurial and government networks and ecosystems ([@bib0025]; [@bib0030]; [@bib0035]; [@bib0040]; [@bib0100]). Notably, these studies focus on identifying the coordination mechanisms that explain how a dominant organisation (e.g. a hub firm, a government authority) orchestrates a network or ecosystem.

In global crises such as the COVID-19 pandemic, where enormous amounts of data are generated instantly from isolated sources, not only an organisation with dominance and authority, but also all the entities involved in the data ecosystems, should participate in the orchestration processes. Data collaborations between all the entities must be formed rapidly to effectively combat the pandemic ([@bib0130]). Hence, responsible IS researchers can take the lead in exploring the challenges of integrating and analysing the data assets across different entities in the data ecosystems, and how best to orchestrate the data ecosystems to promote productive data collaborations. These exploration efforts will help to address the data challenges brought about by the pandemic at the societal level and fulfil the aim of 'making the world a better place'.

4. Adjusting to a new normal {#sec0035}
============================

We categorise the remaining three themes, 'adapting information behaviours', 'developing the digital workplace', and 'maintaining social distancing', into a dimension called 'adjusting to a new normal', as these three themes represent the individual, organisational, and societal level practices of preparing for a new normal brought about by the COVID-19. Next, we discuss each theme and potential responsible IS research areas.

4.1. Adapting information behaviours {#sec0040}
------------------------------------

Individuals need to adapt to new information environments during the COVID-19 pandemic. Not only does the infodemic bring chaos to individuals' COVID-related information-seeking, evaluating, and sharing processes, but the emergence of a wide variety of online technologies also creates new challenges for individuals when performing their online information activities. Exploring how individuals adapt their information behaviours in these new online environments will help global citizens to survive the pandemic and prepare for the post-pandemic and future global crises ([@bib0220]). Hence, such explorations might unearth plentiful opportunities for responsible IS research.

Studies that examine individual information behaviours during crises have focused primarily on the information-seeking and sharing behaviours of people affected by disasters ([@bib0170]; [@bib0225]; [@bib0230]; [@bib0245]). The large-scale impacts of the COVID-19 pandemic will provide responsible IS researchers with more diverse contexts to explore the information behaviours of different groups. For example, [@bib0220] examined the information behaviours of six Chinese families who survived the community lockdown and identified two information practices and three mechanisms that different family members used to adapt to a new online life. It might also be interesting to explore information behaviours in other contexts, for instance, how employees adjust their information behaviours in a purely digital and virtual workplace and how educators and learners change their information behaviours in an online learning environment ([@bib0185]; [@bib0260]).

More importantly, certain new information environments may become a new normal for people worldwide, not only because of the unpredictable duration of the outbreak of the disease but also due to people's adaptation to and preference towards these new information environments. For example, it is unsurprising that e-learning will become a more common avenue for education in the post-COVID period, as will remote working ([@bib0020]; [@bib0185]). Hence, potential areas of focus for responsible IS researchers to conduct further studies are how individuals adapt their information behaviours in these new post-COVID environments and what the impacts of their adapting information behaviours are.

4.2. Developing the digital workplace {#sec0045}
-------------------------------------

While many organisations began to develop strategies for a digital workplace before the COVID-19 pandemic, the outbreak of the disease has forced most organisations to launch new initiatives that enable them to accelerate the transformation to the digital workplace ([@bib0020]). One example of an initiative is protecting the health of employees, keeping the business running, and preparing better for the recovery phase as organisations went through the rapid rollout of a remote working environment ([@bib0310]). Additionally, organisations have quickly implemented a variety of digital infrastructures and tools to maintain uninterrupted service to their customers ([@bib0120]).

A rapid switch to a remote working environment might raise many challenges as the implementation of remote working in the pandemic is broader and deeper than most organisations realise ([@bib0310]). Responsible IS researchers may focus on issues regarding how to realise the full potential of ICTs to facilitate a successful migration to a remote working environment, and thereby make a better workplace. For example, organising decentralised data in remote working environments increases the chances of cybercrime during the outbreak ([@bib0195]). Hence, there is an opportunity to conduct responsible IS studies on how to develop effective leadership, clear guidelines, and real commitment to secure organisational networks and data. Besides, responsible IS researchers may also investigate how to maintain employees' productivity and creativity in situations where employees are not used to a remote working environment, lack appropriate devices and tools, and collaborate in isolated and lonely environments.

Moreover, responsible IS researchers should pay attention to social and moral issues related to the digital workplace in a pandemic. For instance, a blurring boundary between the professional and private lives of employees may raise concerns related to work-life balance. The risk of isolation and loneliness associated with remote working environments may harm the mental health of employees. The motivation to serve customers in a digital environment during the outbreak also drives organisations to implement tools that closely track customer data ([@bib0015]). Organisations may use those data for corporate profits without considering the privacy of customers, which might further lead to breaches of personally-identifiable information ([@bib0240]). Responsible IS studies should be conducted to examine the occurrence context, negative consequences, and mitigation mechanisms of these social and moral issues.

4.3. Maintaining social distancing {#sec0050}
----------------------------------

It has been widely accepted that every country needs to impose social distancing to flatten the curve of the COVID-19 pandemic, slow the spread of the disease, and relieve the pressure on their healthcare systems ([@bib0175]). Social distancing is referred to as "all households reduce contact outside household, school or workplace by 75 %" ([@bib0075]). Research indicates that social distancing needs to last a long time due to the highly contagious nature of the COVID-19 virus, along with the fact that a vaccine will not be widely available in a short time ([@bib0175]). A recent study conducted by researchers from the school of public health at Harvard projected that prolonged or intermittent social distancing in the US might be maintained until 2022 ([@bib0155]).

Measures of social distancing such as lockdown, quarantine, and the closure of public places where people congregate are critical to mitigating the spread of the COVID-19 disease. However, these social distancing measures might lead to specific mental health problems such as anxiety, stress, and depression amongst the general public due to the loss of social connectedness and interactions ([@bib0085]). The negative impacts are particularly significant among some marginalised groups such as people in low-paid or insecure occupations and those who must be quarantined because of their infection with the virus ([@bib0005]). While research indicates that ICTs might help to mitigate mental health problems by increasing the opportunities of social connections and interactions, studies that investigate how ICTs might alleviate these consequences are still nascent.

Responsible IS researchers may take the opportunity to investigate these unexplored areas and demonstrate how ICTs reduce the side effects of social distancing and make the world a better place. As social distancing is expected to last long and become a new normal, responsible IS researchers might examine how to incorporate the design of 'socialising' into the ICTs that are widely used in e-learning and remote working environments. Additionally, as social cues such as human touch and body language are lost in ICTs, responsible IS researchers should explore ways to increase the feelings of social presence in ICTs ([@bib0255]). Furthermore, responsible IS researchers should explore areas related to the age-related digital divide during the pandemic, for example, how to drive the adoption of social technologies by the elderly ([@bib0200]).

5. Digital sustainability: towards contributing to solving the new grand challenge and other SDG {#sec0055}
================================================================================================

Moving forward, the IS community has three excellent opportunities to make a definite contribution to the new grand challenge and other SDG. First, through developing responsible management research, we have shown how IS researchers could take the lead in exploring ways of realising the full potential of digital technologies in contributing to building a sustainable society ([@bib0135]; [@bib0140]) as well as studying the emerging role of smart cities in helping achieving certain SDG ([@bib0070]; [@bib0145]).

Second, as we continue to fight the pandemic while adjusting to the new normal, it is equally crucial that we mitigate the unintended negative, social, and ethical consequences brought about by the adoption of digital technologies. For example, a key question to ask among many, which is critical to maintaining sustainability, is how do we ensure that citizens are protected from potential harm such as digital exclusion, socio-economic discrimination, the digital divide, privacy violation, and cyber-attacks?

Third, as the pandemic continues to evolve, COVID-19 is changing the way we live and work and we therefore urge the IS community to play a more active role in addressing the SDG agenda set forth by the UN. Making practical impact ([@bib0215]) towards achieving SDG is possible if we explore the potential value of the concept and practice of digital sustainability. In fact, the IS community is best positioned to create knowledge and designs for digital sustainability. Digital sustainability, as we define it, is the convergence of digital and sustainability imperatives that involves a trans-disciplinary approach of deploying digital technologies in tackling sustainability issues. Given its digital enablement nature, digital sustainability could empower IS researchers to play a key role as we embark on the journey of tackling the SDG.

6. Implications for research {#sec0060}
============================

In the above discussion, we propose how conducting responsible IS research can contribute to tackling the COVID-19 pandemic, as a new grand challenge, and other SDG. As shown in the pandemic, the complexity, uncertainty, and evaluativity nature of grand challenges might lead to various interconnected challenges in different fields ([@bib0105]).

This section turns to implications for responsible IS scholarship in future research. We advocate two strategies that could help to yield contributions to responsible IS research as well as the UN SDG agenda. First, we advocate that the issues emerged from tackling COVID-19 pandemic can be addressed by future IS research. The issues highlighted are closely related to other SDG. Therefore, an in-depth knowledge to respond to solving SDG and to mitigate the unintended consequences of dealing with the issues would be crucial. For example, the COVID-19 pandemic has brought challenges to areas such as healthcare, governance, education, employment, and socio-economic. In this essay, we identified technology, information, and data issues, when being addressed, could help to solve the challenges in these areas.

Second, we suggest applying the principles of responsible research to examine the identified issues. The RRBM Network has offered seven principles that support the foundation, credibility, and usefulness of responsible research (<https://rrbm.network/position-paper/principles-of-responsible-science/>). In addressing the identified IS-related issues, we recommend future responsible research apply these principles. For example, when addressing the issues of orchestrating data ecosystem, responsible IS scholars are encouraged to adopt the 'Stakeholder Involvement' principle to engage various data entities in the research process.

7. Conclusion {#sec0065}
=============

As people worldwide suffer from the devastating impacts of the COVID-19 pandemic on their lives, economics, and societies, researchers from various disciplines are ever more determined to make contributions to the fight against the current and future pandemics. Aiming to demonstrate how IS research contributes to our understanding of how IS make the world a better place, the responsible IS researchers should take the lead in fighting against this new grand challenge. Additionally, it is important to learn from this pandemic and accumulate knowledge in tackling future grand challenges and other SDG. We hope this article provides insights for IS scholars to find ways to combat the new grand challenge, while, as a community, we embark on the ever more critical journey of tackling SDG through developing the concept and practice of digital sustainability.
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